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(54) DOWN-SAMPLING DIGITAL FILTER 

(5 7) Abstract: 

PURPOSE: To simplify the constitution by omitting a product sum 
circuit of the part in which a coefficient becomes '0* and a delay 
circuit anc curtailing a circuit scale by setting a filter characteristic as 
a Nyquist type. 

CONSTITUTION: By setting a filter characteristic as a Nyquist type, a 
response of a filter executes '0' intersection at a sampling frequency 
interval. Accordingly, in the case of such a filter, a coefficient 
corresponding to coefficients h-4, h-2, h2 and h4 becomes '0', and in 
the part in which the coefficient is '0', a product sum operation 
becomes unnecessary. That is, the filter coefficient to tap outputs d4, 
d2 between delay circuits D1 and D2, and between D3 and D4 
becomes '0', therefore, its product sum circuit is curtailed. Also, in the 
part for outputting tap outputs d-4, d-2, as well, the filter coefficient 
becomes '0', therefore, its product sum circuit can be curtailed. 
Moreover, since the tap output of d-4 and d-2 is unnecessary, a 
two-stage cascade of the delay circuit operated by a frequency 2FS 
can be replaced with delay circuits D7, D8 of one stage operated by a 
frequency FS, and the circuit scale can be curtailed remarkably. 
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«a 2 5 c^an*. iJDMiA 2 5 ©tfj*3WiflWBA 
2 6 ic^an*. mw#iM 2 7 ©m*««2)P»»A 2 6 
ic«*&an*. *dw«§a 2 6 ©aatfinlWBA 2 7 ic^ 
iS^an*. *m§M 2 8 ©nj^iD»tiA 2 7 jcw&a 
n*. *ni£tiA 2 7 ©ffi^^DS^A 2 8 (c«*&an 
a. ffi3lg§M 2 9 ©w*jWiniH»A 2 8 ic{j^ans. 
jd^ia 2 8 ©wastfiftiiH&A 2 9 (c#^an*. ^ 
sim 3 0 ©ajAjwwwBA 2 9 Kin^an*. ia^siA 

2 9©m*3W»n»A3 otc^an*o mmms 1 
©m*3WWi»A 3 0 K#$&ans. *d^sa 3 0 ©m 
yj^mwsAs iKi«»an6. sii?s§m3 2©wa*< 
in^siA 3 1 {c«*&an*. tm^A 3 1 ©m**w 
#a 3 2 ic^an*. ^wtiM 3 3 ©m*A%»^A 

3 2 KflM&an*. in^A 3 2 ©tu^^timfA 3 3 
ic#^an*. 3 4 ©m**raoifi»A 3 3 tc« 
iS&ans. *d»§ia 3 3 ©aiA^irtWHfA 3 4 icwfta 
n*o *m§M 3 5 ©hj ajwjiijhia 3 4 ic##&an 
*. in^A 3 4 ©m#jwSDiw»A 3 5 {c^t&an*. 

^^§§M3 6©ffl*3Wftl||C»A3 5lC^an*. AP^C 

§§A3 5©ffi*^in^A3 6{c«if&an*. 

3 7©ffi*3WW*»A3 6lC^an*. ADi^A3 6 
©ffi##X-f -v^EIB&S 2 1 fe^LT, ffi^ffi^-OUT 

2 1 *»e>m*an*. 

[0 0 4 0] ZL©H6fe0!)T-l±, ^--f^r^hV-f;i/^iia 

nrv^o 3©«t-5«:7-f ;i/*©>f w^i/^js^ii, El 

6. UAc^oT, 3©J;e)^7^;i/^-r*l*, {Mfch-s, 
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h_ 4 . h 4 . h 8 ^mmtzmitf r 0j K**. 7 4 

roj (DtzZT-it. maffiMit^^te* 

©T\ 01 tC^-r^-MC, *y:/|itfjd 8 , d 4 , 
d- 4 , d-8»C*H-6fl»IIiI»«:B!IWT»*«». 
[004 1] 071*, d©3SBJl©fg4 <D$3tefflZ7T??*J 

©t»s. zomti&mt* m^mmmt^miz. 

[0 04 2] 071C*3WC. A*»7-I N3 1CH A 

ats4 f s oDisau- KDf-*«HR»a*i6. iom 10 

jflg&4 F s ©fio&l/- h©-r-*#A#3$-?- 1 N 3 1 ^ 

[004 3] ^ v^SOi I N 3 1 ©A{||5g-y-©ffi;fr 
li, 51SEEIB&D5 1, D52. D 5 3 <DW$@$s&-ft^ 
T, f&3f£§M5 9lC^$*\,5. ffE»SW3 1 
; © BflBW?©ffl*B. JiffiEffiD 5 4 ~D 5 8 ©$S^ 

ttic^ati*. ^v^ia»sw3 i©c«fl»?®ffi 

Mt. 5Ii§[Uii!&D5 9~D6 3©ffitt&SKK#ilft£*l 

&. ^v^Eiisws i©DflB*?«>aj*t*. XBsa 20 

g&D 6 4 ~D 6 8 ©Jtt^wlC^$nS„ 

[0044] 7.4 y^EH&S 3 1 1*. M JSSRFb T'lUBlC 
W»;ift*.&*l5©T, «Sa»D5 1» D5 2, D5 3 
&&l*d8 * d4 . do tff§€>*U 51M08&D54, D 

5 5, D56, D57. D58}<)^lid9, d5 . 
di, d_ 3 . d-7«W&n«. ^'Vf0KS31fflC 
flWKf*»6ttdio)W»&n. 5UM&D5 9, D6 0, 
D61, D62, D6 3*^li. d6 > &2 > d_2, d 
-6, d-io 5IJM&D6 4, D6 5, D6 

6, D67, D6 8*^e>li, d7,'d3, d-i, d-5, 30 
d-9*«HI6*i*. 31ffiEIttD 5 3 3^6ttdo rtMfbti 

) <£>o 

[0 0 4 5] jiiffl&D 5 4 , D55, D5 6, D5 

7, D5 8 ©ffizfotfJSIfftM 5 2, M5 5. M5 8. M 

6 2. M6 5lC##&£*l5. 7>>T'V^lElg&S3 1 ©CW 

sfiKfom^jf^wwsM 5 1 ic^^n, smisb&d 5 

9, D60. D6 1, D62. D 6 3 ©ffi##SW»M 
54. M5 7, M6U M64, M67lC#a&3ft£o 
3UEU8&D6 4, D65, D66, D67, D6 8©ffi 
*WR»»M5 3. M5 6, M60, M63, M6 6fC 40 

[0 0 4 6] 1 ©Hl*#iPlH*A 5 1 iZ&fa 

an*, *»»m 5 2©w*jWiwi»a 5 1 ic«a&$n 
*. *p^ia 5 1 ©majwnawsA 5 2 ic^sns. 

JH3l£tM 5 3 ©ffi*jW«IIH»A 5 2 £{R*&3*1<&. AtH£ 
SI A 5 2 ©ffiaaWIWiA 5 3 Kl«J»S*l*». £&»M 
5 4 ©ttfttfffll&KA 5 3 Kfl*&Sft*.. tiWM$A 5 3 

©m*;WiBJ*»A 5 4 jcflg&sn*. §m$$iM 5 5©m 

*3^*nil»A 5 4 ic^&sns. iP^HA 5 4 ©fctS^tf 
j&P^gfA 5 5 ICMSnS. SIHtlM 5 6 ©ffi#;WWW 50 
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.»A 5 5 izm&ZnZ. tiam&A 5 5 ©ffi*#itJlW»A 
5 6 JC«*&an*. fHlf^lM 5 7 ©ffi*#inJHKA 5 6 
lC#*&Stt<&. 5&PJI8IA 5 6 ©m**<ftW»A 5 7 JC« 
MWRM 5 8 fflfflAjWinJHSA 5 7 IC##&£ 

ns. atawiA 5 7©m*3W*nw»A 5 8 \zm&zn 

*. ^^IM 5 9 ©ffi*jW)OJH»A 5 8 ICMSW. 
#P#££§A 5 8 ©HtfjtfflOjHIA 5 9 icman*. 3ft* 

4KM 6 0 ©m^jWiniHSA 5 9 ic«^$n*. *D3lf§A 

5 9 ©m*jWillJW&A 6 0 fHHS§M 6 1 
©ffi##fll!|*S&A 6 0 AHjEff A 6 OCOffi 

A 6 1 9RH«M6 2©ffi## 

MISgA 6 1 KLfljfoSttS. *P3?#§A 6 1 ©tfc&tfitJ* 
#|A 6 2 {C«*&$nS„ ifSJTtSM 6 3 ©W*}WDDSIE«A 

6 2 izm&znz* 6 2 ©fli**«aiaw»A 6 3 

IC-Wii&SnSo SllftiM 6 4 ©m*jW»IW»A 6 3 iC^ 
iPWHA 6 3 ©m*JWftHW»A 6 4 IC^&£ 

n*. 6 5©m#)WanWKA 6 4 

*. in^lA 6 4 ©ffi^^ip^tlA 6 5 (cmans. 

^^SgM6 6©m*3WiDlWlA6 51C##S$*1,£. iP» 
SgA 6 5©ffi*3Wliat»A 6 6{C«*&$n*= fHg#§M 

6 7©ffiA««ftIIH»A 6 6 \Zim-£ftZ>° mW&A 6 6 
©ffl#tftH#fl&?-OUT3 l^&tt^sn*. 
[0 04 7] ZL©Hfig^jT'tt, ^>v^ffi^Jd8. d 4 , 

d_ 4 , d- 8 (CM-r-5^iS[*' 5 r 0j tC«c*©T*, ^>y^m 

^d 8 , d 4 , d-4. A-E\zmr^mem^mx'^ 

^«y^ffi*d- 4 , d-8&W*a-&6fc«>©3B 
[0 04 8] 

• [«W©«6»] i©5WHCj:*Ui. ^->f^^hSS!©i|#l4 
©7^;i/*flS»fc-r«ii:K:J:y. fflR*' r oj fc&s 
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^0T'fe-g>» 
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So 

[09] WKDWyV-ylVyfTA VZfrUfr* 
©BWtfflv^WfflflRWttHT**. 
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